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CLINICAL STUDIES ON RADIOISOTOPE RENOGRAM
PART 1. ON #¥]-SODIUM IOTHALAMATE RENOGRAM
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From the Department of Urology, Faculty of Medicine, Kyoto University
(Chairman : Prof. T. Kato, M. D.)

In this paper, studies on !®I.sodium iothalamate renogram and its quantitative analysis are
reported.

(I3 ™ Lsodium iothalamate and its excretion from kidney.

1) Secdium iothalamate is the newest addition to a group of contrast media that are utilized
in excretory urography. Radioactive sodium iothalamate has been successfully used to measure
glomerular filtration rate (GFR). Sigman et al have determined that the renal clearance of
Bil-sodium iothalamate in man closely approximates that of inulin.

2) The urinary excretion rate of ¥I-sodium iothalamate in normal subject was 33.464
1.78 4.

3) The correlation between sodium thiosulfate clearance by single injection method and
urinary excretion rate of 3!I-sodium iothalamate was excellent.

4) The renal extraction ratio of ¥l-sodium iothalamate gave a nearly time-independent
value.

(I3 ‘I-sodium iothalamate renogram and its quantitative analysis.

1) Although many reports are available concerning the measurement of GFR using radio-
active sodium iothalamate by the renal clearance technique, very few renographic studies with
181]-sodium iothalamate have been presented.

2) 1il.sodium iothalamate renogram in.a normal subject has three phases like ¥ I-Hippuran
renogram, but its peak is low and the slope is less steep. This makes a qualitative analysis
rather difficult. On the other hand, the quantitative analysis of *31]-sodium iothalamate renogram
using analog simulation technique made it possible to calculate GFR.

3) Filtration fraction (FF) is the ratio of filtration rate to renal plasma flow. Analyzing
1l sodium iothalamate renogram and !3I-Hippuran renogram by analog simulation method, FF
is easily calculated. Some interesting informations were available from thus calculated FF.

In conclusion, i3t-sodium jothalamate is usefully used as a tracer in renography and its quan-
titative analysis by simulation technique affords clinically valuable informations about glomerular

function.
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Fig. 4. Relative position between kidneys and
collimators.

Fig. 5. Collimation and kidney position
(Shadowed areas show ‘background’).
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Fig. 9. Case K.‘O. 20-y-o. M. Hypertension, proteinuria.

GFR=110 ml/min, urine flow rate=2.6 ml/min.
B.P.: R=134/50 mmHg, L=154/80 mmHg.

Ratio (Right) 1 _(Left) 1 Delay (min) (Right) 3.0
F/V (sec™!) 0.38 0.80 MTT (min) 5.6
Background 0,103 0.100

e

Excretion Rawe (lef Kidney) %

Excretion Ra (Right Kidrey) %

(Left) 3,2

- s u sk suie - T ) =
L S I Y 20
Fig. 10. Case H.H. 24-y-o. F. Left renal artery stenosis.
GFR=115ml/min, urine flow rate=0.23 ml/min.
B.P.: R=158/100 mmHg, L=156/98 mmHg.
Ratio (Right) 1.4 (Left) 1.0 Delay (min) (Right) 3.0
F/V (sec™t) 0.6 0.6 MTT (min) 4.7
Background 0.100 0,122

" Excretion Rote (teft Kidney) %

" Excretion Rate (Right Kidney! %

(Left)

[0S
Nelive]

4.5
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Excretion Rate (left Kidney) %

Excretion Rote (Right Kidney) %

Fig. 11. Case A.O. 21-y-o. F. Nephrotic syndrome.
GFR=140 ml/min, urine flow rate=2.1 ml/min.

R:L ratio (Right) 1,0 (Left) 1.0 | Delay (min) (Right) 19,0 (Left) 17,0
F/V (sec™t) 0.35 0.40 MTT (min) 21.0 19.5
Background 0.100 0.105

Fig. 12. Case K 0. 48-y-o. M Bilateral hydronephroureters.
GFR =80 ml/min, urine flow rate=6.2 ml/min.

Ratio (Right) 1.3 (Left) 1.0 ‘ Delay (min) (Right) 7.0 (Left)

F/V (sec™) 0.3 0

MTT (min) 10,3 oo
Background 0.095 0.100 |
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Fig. 13. Case I.K. 3J-y-o. M. Chronic glomerulonephritis.
GFR =55 ml/min, urine flow rate=0.42 ml/min.

Ratio (Right) 1.2 (Left) 1.0 | Delay (min) (Right) 1.8 (Left) 2.0
F/V (szc™1) 0,20 0.25 | MTT (min) 5.8 6.0
Backgrqund 0.100 0.100

b 10 15
Fig. 14. Case N.]J. 25-y-o. F. Chronic glomerulonephritis.
GFR=45ml/min, urine flow rate=0.3 ml/min. °
Ratio (Right) 1,0 (Left) 1.1 | Delay (min) (Right) 2 0 (Left) 2.8
F/V (sec™!) 0.50 0.50 MTT (min) . 4.8

Background 0.09 0 09 |
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Fig. 15. Case K. M. 31-y-o. M. Polycystic kidney, hypertension.
GFR =30 ml/min, urine flow rate=1.8 ml/min.

B.P.: R=170/132 mmHg, L=164/124 mmHg.

Ratio (Right) 1 (Left) 1 Delay (min) (Right) 9.7 (Left) 9.2
F/V (sec™!) 0.3 0.7 MTT (min) 13.0 10,6
Background 0,113 0,100

Fig. 16. Case S.H. 18-y-o. M. Chronic renal failure.
GFR=20 ml/min, urine flow rate=0.5 ml,/min.
B.P.: R=144/100 mmHg, L=140/100 mmHg.
Ratio (Right) 1.8 (Left) 1.0 | Delay (min) (Right) 2.8 (Left) 4.6
F/V (sec™) 1.6 2.5 MTT (min) 3.4 5.0
Background 0.100 0,107

63
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Fig. 17. Case H.H. 24-y-o. F. Right single kidney after left nephrectomy.

3

GFR=115 ml/min, urine flow rate=0.5 ml/min.

Ratio (Right) 1 (Left) —
F/V (sec™!) 1.7 —
Background 0,100 0,122
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MTT) 2ukdbhs.
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HIEWTH 5.
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JEE ] (MTT) DIER2ARLRS.
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MTT (min) 2.
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EHEOEFTET LT A, v/ 77 A EHE,
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1/4 $HWLLAIRNT Edvbd s, Eio, Ml IR
FEMNBNZE bbb T MTT pERCERL T
W5,

Fig. 16 i, EBHEFARLOHT, Wbk H simula-
tion 1= X » € GFR=20ml/min & FHEL 7=, 7%
D DBEREBICAN TIsH T T bigw,

Fig. 17 1%, AEBREEREOFIT, o —0
R CEHEEAME S h TV A L b,

(III) Filtration fraction [CDWT

Filtration fraction (FF) ¥, SRERMAUEEAR & i
$EE Ot GFR/RPF T X 2, ZoIEHE
12.0.2TC%H 522, Bl-sodium iothalamate renogram
25 GFR fixEILCE % X 51/ IcD T, EHIT,
1. Hippuran renogram »5HEExh % RPF fii%
AT, FF %#B L. ZO/RE, fERxbWbit
T % FF 13 2303 0iddws, Bk HR58R
nzbhic.
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Fig. 18. Case K.C. 12-y-o. F. Acute glomerulonephritis.
RPF =580 ml/min, urine flow rate=0.8 ml/min.
Ratio (Right) 1.1 (Left) 1.0 ‘ Delay (min) (Right) 1.9 (Left) 2.4
F/V (sec™!) 1.5 1.1 - MTT (min) 2.6 3.3
Background 0,100 0,100

Fig. 19. Case K.C. 12-y-o. F. Acute glomerulonephritis.
GFR=95ml/min, urine flow rate=1.8 ml/min.

R:L ratio (Right) 1.1 (Left) 1.0 | Delay (min) (Right) 4.0 (Left) 5.

F/V (sec™t) 0.7 1.2 . MTT (min) 5.4 5

Background 0.100 0.114 FF=0.16
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Fig. 20. Case C.K. 24-y-o. F. Aortic insufficiency.
RPF =530 ml/min, urine flow rate=0.8 ml/min.

Ratio (Right) 1.0 (Left) 1.4 | Delay (min) (Right) 3.0 (Left) 3.2
F/V (sec™?t) 0.45 1,10  MTT (min) 6.8 3.7
Background 0,100 0,100

Fig. 21. Case C.K. 24-y-o. F. Aortic insufficiency.
GFR =150 ml/min, urine flow rate=0.9 ml/min.
Ratio (Right) 1.0 (Left) 1.4 | Delay (min) (Right) 4,2 (Left) 3.7
F/V (sec™t) 0.65 0.90 MTT (min) 5.7 4.8
Background 0.098 0,100 FF=0.28
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AT BB/ E—REREBF R E—2it, FF fEiIX
gy (Fig. 18, 19), DLAREOBEIE, Hic FF 2
BB LR ISABRTVWAEDH, EELIDL
5 IiERIE EB L T\ 5 (Fig. 20, 21 8 X8 Table

Table 1. Case K.H. 61-y.0. M.
Diagnosis : Hypertensive heart failure.

Date (M-D-Y) | RP FTG FR FF B.P.
8-15-'68 | 180 | 188/ 90
‘ ‘ 0.56

8~16~"68 \ | 100 194/ 86
9-13-"68 ‘r 180 | 194/100

T 0.44 |—
9-14-'68 | ﬂ 80 188/100
9-30-"68 ‘ 200 200/100
; 0.40 |——
10- 1768 | 80 210/100

Table 2. Case H.T. 19-y.0. M.
Diagnosis : Transplanted kidney.

Date (M-D-Y) | RPF | GFR | FF
- 8768 | 300 |
— ; 1 e 0,10
- 9-'68 | | 20
12-18-'68 | 220 |
_ | 0.11
12-19-"68 25
13169 | 280
i | 0.13
2- 369 | 35
41869 | 310
0.11
41969 35
6~ 7-'69 ‘ 240 ‘
— ‘ 0.13
6 9-'60 ‘ 30
7~ 769 \ 320 |
— ‘ T 0.11
7- 7769 L3
02960 | 20 |
: 0.15
9-29-'69 | 40
12-15-"69 ‘ 240
, ; 0.10
12-15-'69 , | 25
2670 | 180
: 0,22
2- 670 | 40
4-10-"70 150
0.10
4-13-'70 15

D). XBEnE TS FF 23& 5. 2oBEeEwsm
MECHECL FF dEy. 18T 55, ®
FHEGIC, 245 % Vil TV /75 4 CHEHE
o follow-up %36z 7n- 7oi, TOEEKE, HiC
FF (3{&25- 7z (Table 2),

181].sodium iothalamate renogram 2% GFR ff
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Hippuran 7503 ¢7c <, £3 18l-sodium iothalamate
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V75 a0 FF BRI KDL D X 5187-
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FIREHEAY S DR L Er>d D EEL D,

B3E £ £

J4E radioisotope (RI) %A L 7B HERER Frpkes
D DBARMHESR, RO A =Y v PAH RERAT
LHER L ThASETHLEIAETETUS L
W T XU,

81].sodium iothalamate 234 %V v & @HE, REX
FERHLOLHPEHEI NS e FALC, ChEE
BremAc AL, ARGEAEE (GFR) ofiliEL R
Tino FeBEE, P L I BREADR BT,
Zhuk, RIFREIZBZ 977V RAEDR, 4V
v PAH RIEANT, BB0I0) v LUHIE
FEABEBC, BRECEL AP, vaolE
SELNLHERIILS 5 S5AMBETNELDTESLE
i EnEOBREELLR, SBETETLOFA
BirEmEsboLEs.

HBrs V75V ABC AL A-bh T3 Bl-sodi-
um iothalamate %, Z 1% renography [Z{#- C,
T ARBEERZFML X5 L LRGEEbD
T n86161019 - = 4y 13t].godium iothalamate
renogram 23 '®I-Hippuran renogram &tH-XT,
s eETRREZL L, ERoMR T oD
Bt O Loy 2 75 2 OB X 55 3
Fipnich bELZ bbb, FITEEL, v/ 774
DBRBTE RO MO B T inb s W LW ITET
%% analog simulation I X- TR/ dZ &%
#x 7o, oY, UI-Hippuran rencgram 2
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